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Making a popular book scientific ("Miraculous atom", A. Buianov. 
Reviewed by P.P. Ivanov, V.P. Parini.) Khim.v shkole 10 no.2:71- 
74 Mr-Ap '55. (MLRA 8:7) 
(Chemistry--Juvenile literature) (Buianov, A.) 
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Abst Journal: Referat Zhur - Khimiya, No 19, 1956, 61692 
i SmytpeRsc ReMi. A, Perini, V. Po 
Institution: None 

Title; On Inorganic Polymers 


Original 
Periodical: Khim. nauka i prom-st', 1956, a No 1, 44-51 


Abstract: A review. Bibliography, 88 a zehy 
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nH} "Fundamentals of the manufacture df gas-expanded Plastics and 

: elastometers” by A.A. Berlin. Reviewed by 1.6.7 4latov V.P.Parini 

Khin.pron, noob: 254-255 Je '57, (MIRA 1 3 
(Plastics) (Blestomers) (Berlin, A.A.) ey 
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AUTHO.:S: Berlin, 4. A., Parini, V. 2, 


TITLE: On Sone Cherseterizties of rPolvru 
and on the Synthesis of : ent 


nekotorykh osobenr Boyedernykh aronaticne 
Soyedineniy i Sinteze te nostoykikh polinersy} 


PERIODICAL: Izvestiya vysshizh uchebnykh Zavedeniy.Khiniya i hAinicher- 
kaya tekhnologiya, 1958, Ur 4, pp 122 - 127 (USER) 


ABSTRACT: The denands made on yol-nmer substances, {Prat or oul] 
with respect to thodp high heat resirtance, mye been 
increasing during the last years due to the ri.pid 
development of airplane construction and rocket 
technology. The heat resistance of polymers dep nes 
on the chericsl bonds Strength in the main chains and tie 
Side groups of the macromolecules, The lover the free 
energy of the bonds, the higher is tke temperature limit 
of the existence of a chemical compound. The compou:ds 
mentioned in the title have a high resistarce to nest, 
This is caused by tre Characteristics of the ROK =tecrae Cree 
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bindings of such sul stances. In silane systems 5f cone 
jugated bonds (tenzene, naphthalene, and other 

molecules) the pote:tic] enersy of the t-electrons is 
extrerely low. The bi ding formed by o-electrons 

in the aronntic compounds ig covalent; iffis etmatar 

to the metallic one. The chenice) bond in these 

compounds Snould, according to its Char:.cter, be 

termed as metallic ~Covalent. The resistence to heat of 
tne aromatic nuclei is connected with the advantasesusnecs 
of such a bond with respect to eiergy (due to the low 
potential enercy of the t-electron). With the incresse 

of the system of concsugated bonds the eneruy of the 
T-electrons decreases stil] further, Thus, the re- 
Sistance to heat of the molecule should increase with 

the increasing number of Conjugazed benzene nuclei 
forming the Molecule. The accumulation of the bernzere 
nuclei can take plece in the following Ways: For ation of. 
a)Linear polypheryls, b) Polyaro:atic compounds with 
Condensed nuclei in one line, c)Ramified Polyaromatic 
compounds with a main Chain of linearly bound or 
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can be obtained. Polymers witn aromatic nuclei in 
the side chain alone consist of more flexible chain 
molecules. Tierefore tuey are less brittle and iess 
resistant to heat than polyphenylenes. The stre:ctn 
of their intra and intermolecular bonds can, however 
be increased by a sufficiently great number of 
condensed nuclei forming side groups. Fron 211 

it may be concluied that the chenistry of the 
polvaers offers possibilities of pr-ducing a 
resistant materizis, n.ving a complex of ex 
interesting provertics. There «re 1 oi wey 
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x 
and 23 vefsrences, 5 9 


ASSoCTATION: Moshovskiy teknnologicnerttiy ipstitut myasnoy i moleehncy 
produktsii(Mo-cow Tecinological Institute of Ne:t 
and Milk Prod:iction sLiPILEP)L:. pagina ky vy sokomolenuiysr- 
nykh soyedincniy (Laboratory of High-Nolecul.r Com, ganda) 
Vsesoyuznyy znochnyy institut beett lings 1 lepkoy pronych- 
lennosti (All Union Zorrespondence Institute fur Teatile 
and Light Industry) K:fedra obsnchey khimii (Chair of General 
Che .istry) 
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5 (3) - S0V/62-58-12-21/22 
AUTHORS: Parini, V. P., Berlin, 4. A- 
Se ee 
TITLE: Letter to the Editor (Pis'ma redaktoru) 


PERIODICAL: Izvestiya Akademii nauk ars Otdeleniye khimicheskikh nauk, 
1958, Nr 12, pp 1499-1499 (USSR) 


ABSTRACT: In this letter to the editor the authors state that: Multi- 
nuclear aromatic compounds are sharacterized by a special 
resistance to heat. During the last years the synthesis of 
polyphenylenes has been devoted great attention. We synthesized 
such compounds by way of the aromatic bis-diazo compounds. 
Benzidine-bis-diazoniuz-4,4'salts separate nitrogen on the 
action of monovalent ccpper and form a non-fusible nitrogen 
containing polymer of the probable structure: 


- (OK) 
x y 
An insoluble, non-fusible polyner =f a 
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was obtained by the bis-diazotization of benzidine carboxylic- 
3,3' acid by the mentioned methcd with subsequent decompositior 
of the bis-diazo compound. On heating it separates carbonic 
acid. Hard foils can be produced from its sclutions. The 
produced poly acid offers new pessibilities of synthesizing 
linear polyphenylenes and their derivatives. Similar trans- 
formations can also be obtained by way of the di-(N-nitroso- 
N-acetyl) diamines. 


ASSOCIATION: Laboratoziya anizotrcpnysxh struktur Akademii nauk SSSR 
(Laboratory of Anisotropic Structures, Academy cf Sciences, 
USSR) 


SUBMITTED: June 12, 1958 


Card 2/2 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239220019-2" 


AUTHORS: 


‘TITLE: 


. PERIODICAL: 


ABSTRACT: 


Card 1/3 


"APPROVED FOR Ri 


ELEASE: 06/15/2000 CIA-RDP86-00513R00 


rer 12392 
: Ee Ee Ba ae Soe tain es ote = ut os $= 


bt 


2 


Bs 


0019-2 


sierra 


Berlin, AAs, Parini, V.P.  . S0V /62-59-9=29/40 
mre 
On the Synthesis of Aromatic Polymers Via Bis-diazo Compounds 


Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1959, Nr 9, pp 1674-1676 (USSR) 


In the present peper the synthesis of polycyclic aromatic 
compounds becoming of increasing interest owing to their high 
chemical stability is reported. The following observation was 
utilized for synthesis: The biphenyl-4,4'-bisdiazonium salts split 
off nitrogen on treatment with copper(I) compounds and form a 
nitrogen containing non-fusible polymer with the tentative 
conposition 
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On the Synthesis of Aromatic Polymers Via S0V/62-59=9=29 /40 
Bis-diazo Compounds 


In this manner a bis-diazotized tenzidinedicarboxylic acid was 
transformed to a bisdiazo compound of the type (II), which 
contained approximately 2% nitrogen. (I) and (II) are not fusible, 
both dissolve in concentrated Hp80 4 giving a purple solution, (1) 
is also soluble in alkali and "formamide. From the low 
viscosity of their solutions the aathors conclude (I) and (II) to 
have a low degree of polymerization. The results of the ultimate 
analysis are given in a table. The compound (II) was found to 
contain 1 carboxyl-group to each benzene ring. The existence of 
free radicals in both compounds was verified by electron 
paramagnetic resonance spectra. Purthermore, it is concluded, 

that toth compounds contain azo groups, (I) 1 azo group/4 benzene 
rings, and (II) 1 azo group/10 bensene rings. Cl and 0-0 function 
as terminal groups. The stability is explained by the high degree 
of dislocation of the mw-electrons. The weak electron paramagnetic 
resonance of (II) is explained by the destruction of coplanarity 
of the molecule by the two COOH-groups. Investigation of the 
thermal stability of the substances showed (I) to decompose at 
400 and (II) at 450°C. After heating, (II) was insoluble in 
alkaline mediums. Finally, the authors express their thanks to 
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A. E. Kalmanson and L.A. Blyumentel'd for taking and interpreting 
the EPR-spectrum, and I. P. Yakovlev for the infrared spectrun. 


There are 1 figure, 7 table, and 4 references, 3 of which are 
Soviet. 


ASSOCIATION: Laboratoriya anizotropnykh struktur Akademii nauk SSSR 
(Laboratory for Anisotropic Structures of the Academy of 
Sciences, USSR) 


SUBMITTED: February 25, 1959 
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AUTHORS; Berlin, A. Ae, Liogon'kiy, B. I., Parini, V. P. 


Baste st, . \\ 


TITLE: Production and Properties of Some Aromatio Polymer 


ee 
PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, Nc. 5, 
pp. 689-697 


TEXT: In an earlier paper A. A. Berlin ané V. P. Parini published the 
synthesis of homologous polyphenyl4series by decomposing bis-diazobenzi- 
dine or bis-diazobenzidine-3,3'-dicarboxylic acid by means of salts of wo. X 
novalent copper (Ref. 11). The present paper reports on this reacticn and 
on the properties of the products obtained, The bis-diazo com cunds ‘were 
decomposed with an ammoniacal solution of copper sulfate, which had been 
stabilized with hydroxylamine hydrochlorids. No different results were 
obtained with air supply or in argon atmosphere. An addition of the di- 
azo solution to the copper solution, however, yielded products with 
higher molecular weight than those obtained in the inverse process. Ana- 
lyses of the products obtained are given in Table 1. Nitrogen could net 
be completely removed. The chlorine content decreased with increasing 
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Production and Properties of Some Aromatic 3/190/60/002/005/008/015 
Polymers 3004/B067 
molecular weight (Table 2). So, it is probably bound to the end group. The 
following polymer structure is assumed: Cl ae ar (erie, oe 
R = -H or -COOH. The content of azo groups increases with increasing length 


of the chain. The carboxyl group in orthce-position favors the eliminaticn 
of nitrogen. Fig. 2 shows that the loss in weight on heating (up to 450°C) 
attains rapidly a limit for every temperature. The infrared spectra taken 
with an UKC-11 9@IKS- 11) spectrometer proved the mere para-substituticn 
in the aromatic ring as well as a probably quinoidal structure of the ring 
and rod form of the molecules. The latter fact explains the anomalous 
viscosity. The spectrum of electron paramagnetic resonance taken with 

D. G. Semenov's radiospectrometer (cf. Ref, 11) indicates unpaired electrons 
whose concentration is of the order of 10'8. 1019 and confirms the radial 
character of the reactions. The shortness of the polymer chains obtained 

is explained by the formation of stable biradicals which, due to the 
delocalization of unpaired electrons, have only a low reactivity. The 
formation of such biradicals was proved by reacting polymers with p-di- 
ethinylbenzene at high temperatures. Unmeltable and insoluble products 
were formed. The magnetic properties and the electrical conductivity of 
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Polymers B004/B067 


the polymers will be described later. The authors thank I. A. Blyumenfe: ‘d, 
Yu. Sh. Moshkovskiy, and A. A. Slinkin for studying the spectra anc 
magnetio properties. There are 2 figures, 2 tadries, and 19 references: 

8 Soviet, 8 US, 2 German, and 1 Dutch. 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR 
(Institute of Chemical Physics of the AS USSR) ‘ 


SUBMITTED: January 18, 1960 
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3/190 60/002/010/009/026 
BO01,/BO54 


A, A. 
Le Sey Berlin, Ae od 
’ B. Ie Lyubchenko, 
eee eal, Le Aes and Parind, Ve Er 


toms in the Con- 
te Bonds and Heteroa ee 
een pantie a The Spectra of Electron Paramagn 
nagar of Linear Aromatic Polymers 


No. 10, 
j 1960, Vol. 2; 
nyye soyedinenmL yes 
AL: Vysokomolekulyar 
— pp. 1494-1499 


BX ° n 


: icarb- 
penzidine-3,3'-dicar 
tized benzidine, » the followin 
tion of bis-diazo % copper salts; 
lymers by reac with nenovalen R R 
d o-toluidine 
oxylic acid, an 


R 
structural formula is given: R ‘. 
a Cte 


n 


im 
= 7 I: R = CH ). The 
(polymer I: R = H; polymer II: p= COOH; polymer IJ 3 a 
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Polymers With Conjugate Bonds and Heteroatoms in $/190 60/002/010/009/026 
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tron Paramagnetic Resonance of Linear Aromatic 

Polymers 


mers and the copolymer from I and p-diethinyl penzene, ang the concentra- 
tion of the nonpaired electrons was found to be 106 ~ 1 9 inl g of 
substance (Table) by comparison with the epr spectrum of diphenyl-picryl 
hydracyl as 8 standard. All epr spectra showed & signal with g-factor 

2,00 which remains unchenged on hea 300-350°C and cooling to TT, 
and is interpreted as 4 signal of the The broader epr 
signal, which is superposed to this 8 amples, could not 

be analyzed because of the superposition, 5s 8 signal 

of less actite, free radicals with localized free valency. gnal ap- 

g additio insoluble fraction with g-factor 2.05, which 
disappears on dissolution, is ascribed to lowemolecular particles. The 
stability of the epr spectrum in the wide temperature range indicates the 
paramagnetic character of at least part of the polymer. There are 3 figures, 
1 table, and 9 references: 8 Soviet, and 1 US. 

ASSOCIATION: Institut khimicheskoy fiziki AN sssp (Institute of Chemical 
Physics of the AS USSR ) 
SUBMITTED: April 25, 1960 
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g/020/60/734/005/019/023 
15-4800 neve | Siabe, oo 


AUTHORS: Balabanov, Ye. I., Berlin, A. A., Parini, V. P. 


Tal'roze, V. Les Frankevich, Ye. L., and Cherkashin, M. I. 


“ 
TITLE: Electrical sSndustavn Vor Polymers’ With Conjugated Bonds | 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 134, No» 5, 
pp. 1123-1126 


TEXT: 


fo investigate the electrical conductivity o and its temperature 
@ependence, the authors synthesized the following polymers: 1) 


P 
with a noncyclic conjugated chain, such as pol henyl acet Lene f and its 
copolymers with hexine or paradiethinyl benzene; 2) polymers with benzene 
rings in the conjugation chain, such as polyphenylene, polyphenylene 
diazo compounds, polymeric-aromatic and aliphatic-aromatic compounds with 


lymers 


quinoid and amino groups, such as 


(X = H, Cl at R ; = COOH); ‘s 
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Electrical Conductivity of Pclymers With 5/020/60/134/005/019/02% 

Conjugated Bonds B004/B064 

quinone, La beveerpeeend | i diamino ret 

e; a polymeric triazene [-CgHy-CgHy-NH-NeN- 7 

[po gyNaCgBye¥] 5 polymeric 

chelate compounds of polydipheny1l eminoquinone with metals (e-8- Cu); 

molecular complexes of acenaphthene with chloranil, and with a pyridonium 
quinone ; 3) chelate compounds ,,such “wn 


poly-p-phenylenediamino 
polyphenylene azoquinon 


and a substance (16) with a quinoimine group 


derivative of polyphenylene amino 
galicyl ferrocene and its polymeric chelate complexes wit 


Fe-* (21) and Be-* (22); polymeric chel ylene 


ate complexes of percyanoe th 
th temperature according 
ts characteristic 
(substance 16 
92 kcal/mole in 


In all compounde, o rose wi 
to the equation 0 = 5 and EB are constan 
of each compoynd (Tapte 1). £E varied from 4.6 kcal/mole 


to 49.5 kcai/mole for polyphenyl acetylene, and reached 
the complex compound of acenaphthene with chloranil. 
sample influences 5, and BE. If the polypheny1 acetylene film obtained fron 
the solution is pressed into tablets at 200 C, o, decreases by 22 orders 


with cue? and rer 
=o. exp(-B/kT). 9 
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of magnitude. Since, however, EB decreases at the same time, 9 remains 
almost constant. (9, ranged from 10712 ohm scm” ' in polyphenylene to 
4 


6°10?" ohm” !*cm™ jn the complex cf acenaphthene with chloranil.) 
This compensation effect was observed in nearly all substances, aS may 
be seen from the function log 0, * £(E) (Fig- 1). A change of o, by 


60 orders of magnitude and of E by 20 times was observed in substances 

of different structures. In the substances (16), (21), (22), 6 was close 

to the electrical conductivity of organic semiconductors: In the case 

of polyphenyl acetylene, which is an insulator at room temperature, 9 / 
rises with rising temperature 80 much that, in consequence of its MX 
high 6): the conductivity of many polymers is reached that are con- 


ductive already at room semperature- There are 1 figure, ! table, and 
17 references: 14 Soviet; 2 US, and 1 German. 


ASSOCIATION: Institut khimiche skoy fiziki Akademii nauk SSSR 
(Institute of Chemical Physics of the Academy of Sciences 
USSR 
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PRESENTED : June 14. 1960, by V- N. Kondrat‘yev, Academician 


SUBMITTED : June 11, 1960 
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TITLE: The Relations Between Some Characteristics of Polynuclear 


Aromatic Compounds 


PS 
Zy 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vole 1355 No. 
pp. 335-338 we 


electron density among 


TEXT: The author discusses the distribution of 
ists of condensed aromatic 


gkeleton-forming atoms of @ nolecule which cons 

cycles. The electron density (aiffering from that of benzene) is 
irregularly distributed among such atoms and the molecule is therefore 
easily excitable. The author st simple case: 
aromatic polynuclear hydroca ich, only consist of six-membered 
rings. If the double bonds in t tural formulas are arranged such 
that all electrons are paired, which cannot be 
represented by the conventiona é yole structures. The 
author calls these cycles ™non-benzoi He reports that aifferent 
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The Relations Between Some Characteristics 5 /020/60/135/002/021/036 
of Polynuclear Aromatic Compounds B016/B052 


types of quinoid and triquinoxylic structures are frequently ascribed +o 
such cycles. The atructure of 4 naphthalene molecule can thus be 
represented without the quinoid structure; in other words, such a 
molecule contains no (zero) CO non-tenzoid cycles. However, the : 
anthracene molecule 

contains a non-benzoid eycle (indicated by x). Benzene holds a Ze 
special position, since the electron density among its C atoms is =_ 
regularly distributed. The author states that the excitability of 4 
molecule is related to non-benzoid cycles if double bonds are introduced 
in its structural formula as described above. This characteristic, 
however, is largely formal and does not reflect the actual structure of 
the molecule. Despite its simplicity, the information it gives on some 
basio properties of polynuclear compounds is sufficient. The coloring of 
the compounds changes bathochromically as the number of non-benzoid cycles 
rises from 0 to 4. The absorption maxima are shifted from 200 - 300 mp to 
600 - 700 mp. At the same time, a tendency toward greater excitability 
becomes noticeable. Compounds with more than four non-benzoid cycles in 
their structural formula are so unstable that they have not been 


Cara 2/3 


APPROVED FOR RELEASE: 06/15/2000 


CIA-RDP86-00513R001239220019-2" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001239220019-2 


(eo obdie Bae ee 


oe eee eee OO Ce Sate ieee ale 


Relations Between Some Characteriutics “~!. $/020/60/135/002/021/036 
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ynthesized so far. The occurrence of structures which only exist in 7 
adical state is probable. The author nentions a paper by M. Ye. Dyatkina see 
and Ya. K. Syrkin (Refs. 2,3), but none of his own investigations. Thore 

re 1 figure, 1 table, end 9 references: 2 Soviet, 3-US, 4 British, and 
| Japanese. ; a eee oC) ee ; 


: Tastitut” khinicheskoy findkd “Akademi nauk ‘SSSR (Institute 9° 
{of Chemical Physics of the Academy of Sciences USSR) vy) so 
| 


ace H 


4 


;F June 23, 1960, by Vi'N.'Kendrat'yev, Academioian 
June.9; 1960's ee 


Seri ee epee 


a0 CH)— CHy— CH = Cis — Cihy— CH; —~ 


os CHy~ CHs— CHy—CHy 
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5/190 61/003/003/004/014 
iS. Ty i2- B101/B204 
AUTHORS: Parini, V. Pes Kazakova, 2. Ses Okorokova, M. Ney 


“Berlin, A. A- 
TITLE: Polymers with a system of conjugate bonds and hetero-atoms 
in the conjunction chain. XII. Synthesis and properties 
of several polyaminoquinones ‘ 


PERIODICAL: Vy sokomolekulyernyye soyedineniya, V- 3, now Jy 1961, 


402-407 
TEXT: A. Ae Berlin and N. G. Matveyeva (Ref. 1: Vysokomolek. soyed., 1s . 
1643, 1959) described the formation of poly aminochloroquinones by reac- \ 


tions between diamines and chloranil. These compounds have & positive 
magnetic susceptibility and the properties of electron exchangers. The 
present paper describes a study of the formation of polyaminoquinones by 
means of reactions between diamines and non-substituted quinones, The 
reactions were made with p-pheny lene diamine (reaction product 1), 
benzidine (II), benzidine-3-3'-dicarboxylic acid (III), end hexamethylene 
diamine. The diamines dissolved in alcohol or the acid dissolved in 
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aqueous-alcoholic solution of NaOH were added to boiling quinone. The 
resulting precipitate was filtered off after 24 hr, treated for several 
times with hot alcohol, 5% NaOH, and 5% HCl, and was finally rinsed with 
water, alcohol, and ether. On the basis of the polymer yield and of the 
quantities of hydroquinones that had formed, it was concluded that only 
the first of the two possible reactions 


nH,NRNH, +-3n Q- — HNRNH > 42n O (1) 
. & On 


OH 
| 
on 


and Sap + 
o ou OH 
| | : mts 

nHaNRNH;, + 2% O | —HNRNH 2 +n CO : 
4G 
‘ Ke) ; 
(a) OH Jn on 


takes place, and that it is not affected by excess diamine. Therefore, 
further experiments were made with a ratio diamine/quinone = 1/3. On the 
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vasis of data from elementary enalysis and of the chemical behavior of. 
the polymers which indicates quinone terminal groups, the following 


formula is assumed: : (0) so te) 
tig 3 a mf 
\ NH — R- NH 
oo 
i ‘ 
ny deo 


meee 2 


where R = (CH,) ¢3 CeHAs C4 Hes C4 og (COOH) > A degree of polymerizeat.on 


ee eed 


of 5 - 10, and thus a molecular weight of 1000 - 3000 followed from the 
ratio N/C. The substances I - III are dark brown powders. They form blue 


or violet solutions in concentrated HYS0, and are partially soluble in 


quinoline, and only slightly soluble in other organic solvents. III gives x 
ea brown solution in dimethyl formenide and alkali. Hard films were obtaim 
ed from this solution. III dissolved in dimethyl formamide forms & black 
precipitate with copper acetate which probably has 6 cross-linked chelate 
structure. Benzidine dicarboxylic acid dissolved in dimethyl formamide 
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Polymers with a systems. 3/190 61 /003/003/004/014 
B101/B204 


molecular weight. The result were black substances. The reduced viscosi- 
ty of III dissolved in dimethyl formamide showed an pnomaly. (Fig. 1)- 
The substances I - III have electron exchanger properties. They may be 
partially reduced and are oxidized again by atmospheric oxygen. The fact 
that they can be reduced only aifficultly, and the epr spectrum observed 
lead to the conclusion. that the conjunction of the bonds is not inter- 
rupted by the jmino group between the benzene rings. These substances 
have a positive magnetic susceptibility, are highly refractory (loss in 
weight efter 1 hr of heating at 350°C 10.5 - 11%, efter one further 
hour at 450°C about 5%), and are not combustible. Their conductivity 
obeys the lew for semiconductors: ¢ = 3 exp(-E/kT). The following was 
qa 


was caused to react with quinone in order to obtain polymers of higher \ 


found: Polymer BE, ev Oo ohn ces D590 ohm .cB 
a 
I 0.9 30 407 
Il 1.0 30 5 10716 
I1I__0.4 2.10 10710 


According to these data, III has senicenductor properties. The possibility 
of a partial semi quinone structure is discussed. The reaction product 
Cara 4/6 
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of quinone and hexamethylene diamine, a brown, elastic, easily combustible 
substance, was not examined in detail. There are 2 figures, 3 tables, 
and 10 references: 6 Soviet-bloc and 4 non-Soviet-bloc. The 3 poet ee 
to English-languege publications read as follows: H. G. Cassidy, J. Amer. 
Chem. Soc., Zi, 402, 1949; H. G. Cassidy, J. H. Updergraff, ibid. 71, 
407, 1949; D. Bijl,. H. Kainer, A. C. Rose-Innes, Nature, 174, 830, 1954. 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR 
(Institute of Chemical Physics, AS USSR). 
Vsesoyuznyy zaochnyy institut tekstil'noy i legkoy 
promyshlennosti (All-Union Correspondence Institute of 
Textile and Light Industry) 


SUBNITTED: July 5, 1960 y 
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s/ 190/61/003/010/ 007/073 
' B124/B110 
jy 27 EO : 
AUTHORS : Berlin, A» As; Liogon'kiy. H- 1.. Parini. V- Pp. 
TITLE: Aromatic polytriazenes 
PERIODICAL: Vysokomolekulyarnyy®© soyedineniya, V- 3, no. 10, 1961, 


1491 - 1494 


TEXT : 


poly triazenes of the composition - ' 


The present paper deals with the synthesis and study of aromatic 


Sas, 


; -Cy- t= NE] y 


the diazoamino group of which is between penzene rings and characterized 


by high proton mobility - 


The compounds studied were synthesized by reac- 


tion of bis-diazonium salts with diamines in th presence of sodium 
CH2CO0Na 


acetate: nC1N, 


. w-NH-| 91 -R - NES. 


- - a, rd —_— - 
R NiCl + ni,N NH Cl 


A bis-diazonium salt 


3 : 
2 -HCl ka ccoar 


solution was added dropwise 


under intensive mixing to the aqueous-al.coholic solution of penzidine and 
sodium acetate cooled down to 0°C, and the reaction was carried out in 


argon current. The yield was 92.5% referring tc the fundamental 
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5/190/61/003/010/007/019 
Aromatic polytriazenes B124/B110 


polymer. The polymer is @ prick-red powder partly soluble in aniline 
acetone, benzene, dioxane, pyridine. acetic anhydride, and quinoline. and 
entirely soluble in dimethyl formamide, concentrated H,50)- and formic 


acid at room temperature. When heated, the polymer is also completely 
soluble in pyridine and quinoline. Extraction yielded two fractions, one 
soluble in acetone (36%), one insoluble in acetone (64%), the latter peing 
soluble in dimethyl formamide. When the polymer is heated in argon, no 
joss in weight occurs up to 400°C. The loss in weight is 5.2% at 150°C, 
and 20.2% at 200°C. It was found that heating did not cause & progressive 
polymer decomposition; because the loss in weight did not surpass 4 certan 
limit for any temperature: The infrared speotra of the two fractions 
differ only by their absorption intensity. Another paper will describe 
the infrared spectra- The linear structure of polymer 


Cl - [ao N= N - NH “| aot 4 »<_Y- NH, with the end groups 
-Cli and -NH, in the ratio +51 and a mean molecular weight of ws 4000 can 
be assumed on the basis of the infrared spectra; the anomalous course of 


viscosity curves (see Fig- 2). and the results of elementary analysis. ve 
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The anomalous course of viscosity curves proves the rigidity of polymer 
molecules and their tendency toward association. The epr spectra of 
aromatic polytriazenes are 7 - 8 oe wide symmetrical singlets with rather 
high intensity with the g-factor of free electron and superposition of a 
30 - 40 oe wide signel with the same g-factor. The total concentration of 
paramagnetic particles of the unfractionated polymer and the polymer 
soluble in acetone fluctuated in the order of 1019. Cooling down to 77°K 
does not change the character of the epr signal; its intensity rises, 
however, according to the Curie law. ‘Whe epr spectra prove that the con- 
junction along the chain is preserved and unpaired electrons in basic 


state are present. Magnetic susceptibility was 0.55-107° per gram. The 
aromatic polytriazenes are electrical insulators at room temperature; 
electrical conductivity rises, however, considerably with temperature. 
B= 1 ev, 05m 50 ohm-1+-cm=1 at room temperature; E = 1.3 ev, 


60 6-10° ohm”! on™! at 200°C was found for the values of equation 


o = 6 exp(B/kT). There are 3 figures and 9 references: 7 Soviet and 2 


non-Soviet. The two references to English-language publications read as 
follows: C. Marwel, G. Hartzell, J. Amer. Chem. Soc., 81, 448, 1959; 
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J. E. Stewart, M. Hellman, J. Res. Nat. Bur. Standards, 50, 125, 1958. 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of Chemical 
Physics AS USSR) 


SUBMITTED: November 14, 1960 
Fig. 2. Dependence of intrinsic viscosity of the solutions of aromatic 


polytriazenes on the concentration 
(solvent: dimethyl formamide, a) Peli Fig. 2 


Ubbelohde viscosimeter, temperature 7 ae 2 

20 + 0.029C). (1) Fraction of ; 

polymer soluble in acetone; (2) i 

fraction insoluble in acetone ' 4 v4 


Legend: (a), ner/ cs (b) c, g/100 mi. 


77 as 10 iG 20 6, 3/1000 é) 
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3/190/61/003/012/012/01? 
p110/B147 


AUTHORS: Parini, Ve P-» Kazakova, Z« Ses Berlin, A+ A> 


TITLE: Polymers with conjugate ponds and neteroatoms jn the conju- 
gate chain. XIX. Some properties of aniline plack 


PERIODICAL: Vysokomolekulysnpy® soyedineniyas ve 3, nO» 125 1961, 1870 - 
18 


TEXT: aniline black vy A. G. Green (Ber-y 46, 335 4913) 
have been sg, Ioffe and Ye- M. Metrikina (Ref. 2: ZnRFKhO , 
62, 4101, : ;line black probably consists of polymers oF 
oligomers with repea ne diimine vy. P. Parini found 

a connection pe y ! level, the activa- 
tion energy of ivi i »g having & 
benzene ring 2m 

diimine groupings * i atoms unsaturated with respec 

nation, the molecu j even more easily. According to 
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3/190/61/003/012/012/012 
Polymers with conjugate bonds ..-. B110/B147 


A. G. Green and W. Johnson, 16 g of aniline, 48 milliliters of 31% HCl 
were dissolved in 200 milliliters of HAO, and mixed with a solution of 


24 g of KoCr,07 tn 600 milliliters of H,0- After 1 hr, this solution was 
heated to 70°C and sucked off. The lye was obtained by boiling with NH, 


The complex-bound chromium was removed by treating with HCl (1.19) at 40 
and 80 C, dissociating of hydrochloride by aqueous NH» dissolving in 


acetic acid, and washing with 2% NaCl solution. The authors found 14.22% 
of Nin the lye (Green: 13.85%). In hydrocnloride, they found 12.90% of 
N and 6.63% of Cl, which well agreed with Green's data. The results, howe 
ever, contradicted the formula for aniline black given in the literature. 
The authors studied: (1) the substance obtained at first and not extracted 
with alcohol; (2) Cr-containing hydrochloride obtained after alcoholic 
extraction; (3) the corresponding lye; (4) tne hydrochloride obtained after 
Cr removal and reprecipitation from acetic acid; (5) the lye obtained 
therefrom. ‘The magnetic properties were examined by X-ray spectroscopy 
(wavelength = 3.2 cm). All samples showed a wide epr line(~ 450 oersteds ) 
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corresponding to the epr spectrum of chromium oxide. This epr line had a 
narrow singlet (71 = 13 oersteds) having 4 g-factor of 2.00 and an integral 


antensity of 101? - 102° paramagnetic particles per 1 gram. Paramagnetic 
absorption decreased somewhat with Cr removal by HC1. After several hours’ 
heating. at 200 C, the wide line vanished in all samples, which proves its 
dependence on structure. The narrow epr signal was observed several times 
in conjugated bonds. Between 20 ane 80°C, the electrical conductivity is 
subject to the equation for semiconductors, o- 6; exp(-E/k?) (Table). In 


hydrochloride, it is essentially higher. At normal temperature and with a 
steep course of the curve O0= f(T), low E and 6, values lead to conductivi- 


ties comparatively high for organic substances. At 40°C, the sample not 
purified from low-molecular fractions by alcoholic extraction showed a 
salient point of the conductivity-versus-temperature curve and a sharp 
drop of activation energy and rise in conductivity. Catalytic activity 
wap concluded from the magnetic and semiconductor properties. All samples, 
especially the hydrochlorides and the Cr-containing samples, catalyzed the 
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Table. Electrical conductivity of various aniline-black samples. 
Legend: (1) substance; (2) 
“-4nitial substance before alco- 
holic extraction; (3) Cr-con- 
taining lye; (4) the same, — Anenrpouposowuocys panmymix O6pasnos — 
hydrochloride; (5) lye after 
' Cr removal; (6) in the range ' hic, | em 
08g. A ater = oo ee 
Fhe pay. 2 a. > : G) Hepronasantnoe pomenTDo {Boose 10° 40-#° 
mae moa NO ‘BKCTPORBA CNNpyON 0,20°° sor.see | 40-15¢¢¢ 
(D Xpomconeprzeanm AY, oc- / 
BOBABES. 0,81 100.8 i0-» 
To me, xnopranpar 0,35 {| 107? 10-* * 
erties CREE xpomes OPP Tt o,01 | 40-48 | 10-9 
To me, XnOpranpat 0,17 40-22 | 1075 
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AUTHORS: Berlin, Ae Ass Liogon'kiy, B. I., Parini, y. P., Leyxina, 
Me Siw ae ey 
MITLE: Polymers with conjugate bonds ard a heteroatom in the 


conjugate chain. XXIV. Synthesis and study of the prop- 
erties of linear aromatic polymers with methylene groups 
ty between the benzene rings 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, V- 4, noe Dy 1962, 
662-669 


TEXT: Bis-diazotized 4,4'-diamino-diphenyl methane and 4,4'-diamino~ 
dibenzyl were converted into the linear polymers 
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TITLE: Infrared spectra of some aromatic polymers 
PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 8, 1962, : 
1241-1248 
TEXT: The IR spectra of the following linear polymere synthesized a 


previously (see Vysokomolek. soyed., 2, 689, 1454, 1960; 3, 1491,, 1961; 
4, 062, 1562), were examined in order to ascertain their structure: 


r - |-NaTWwe Cc a a . II r 
Cl- OpHe-CcH] WaK-GeH, C635 }n Cl, where R = H (I),*CH, (II), 0 


a ay i \ 
coo# (III); 2 block-copolymer of I with p-diethinyl benzeney the copper — y. 
chelate compound of III; F- es ~C ¢H.- lac [1 N-CeH.-C 68s] n- n-F? 

- H - with -O0-CO-CH, or OH groups at the end; 
- [Cg “Ce | - [x= =N-C H.-C, 5 |n ¥ i 
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ee Organic complexes with electron transfer, Usp.khim. 31 no.7: 
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AGCESSION NR: AT4033997 S/0000/63/000/000/0134/0138 
AUTHOR: Berlin, A. A.; Liogon'kiy, B. 1.; Parini, V. P. 


TITLE: Synthesis and properties ofa polymer from 4,4°=btphenylbjsdiazonium tetra- 
fluoroborate 


SOURCE: Geterotsepny*ye vy*sokomolelulyarny*ye soyedinentya (Heterochain macro- 
molecular compounds); sbornik statey. Moscow, Izd-vo "Nauka," 1963, 134-138 


TOPIC TAGS: polymer, aromatic polymer, polyazophenylene, fluorine containing polymer, 
polymer synthesis, heat resistant polymer, organic semiconductor, semiconducting polymer 


‘ABSTRACT: Aromatic polymers (polyazophenylenes) (I) with an average molecular weight ; 
up to 4, 000 or 4,500 were synthesized by reduction of 4, 4'-biphenylbisdiazonium tetrafluoro- 
borate with monovalent copper salts. The resultant polymers were in the form of dark 
cinnamon powders, showed significant thermal stability (vetaining a glassy state even at 
450C) and lost less than 10% of their initial weight at 5000 in an inert atmosphere. Similarly 
to polymers synthesized earlier from the bisdiazonium chloride (II), the fluorine-containing 
polymers (I) had phenylene and azo groups. Infrared analysis, viscosimetric measurements 
and thermomechanical tests indicated that the length of polymer molecules with conjugated 
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bonds is greater inI thanin I, I produced EPR signals of higher intensity than II and ex- 
hibited higher magnetic susceptibility (x° 107° = 1.4 CGSM at H = 3500 oersteds, as 
compared to 0.17-0. 20 CGSN) . Electrical conductivity obgyed an exponential law and 
ranged from 1945 ohm: cm=+ at room temperature to 107+ at 125C. Orig. art. has: 

5 figures. ; 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of Chemical Physics 
_ AN SSSR) 
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Electrophyeical properties of some aromatic betaines, Izv.AN 
SSSR.Otd. khim.nauk no.324/6450 Mr '63. (MIRA 16:4) 
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TITLE: Polyners with a conjugated systen. ' Communication $6. 
‘Synthesis and study of che properties of « polymer based eon 
-bis(nitrosoacety1) bensidine : 


' SOURCE: an SSSR. Izvestiya. Sertys khimicheskaya, no. 4, 1964, 
joes 89 a 


'zoPr¢ TAGS:: organic semiconductor, seniconducting polymer, poly- 
‘azophenylene, polyazophenylene preparation 


' aps TRACT: A polymer containing aromatic rings and azo groupe in the 
‘backbone has been prepared by the decomposition of N,N*=-dinitroso- 
N,N'ediacetylbenzidine in benzene: 
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The reaction was carried out under argon at 40—45C for & hr, then at 

; the boiling point of benzene for 4 more hr; nitrogen evolved and 

: ‘the polymer preciditated.’ The polymer is partly soluble in aniline, 

| Pyridine, quinoline, and dimethylformanide, and is completely soluble 

- in concentrated sulfuric acid, Decomposition in air begins at 500C. 

| 71IR and EPR spectra, concentration dependence of reduced viscosity in 

: 1982 H2S0,, magnetic susceptibility, and thermomechanicai curves were 

': (measured, and themogravimetric analysis was performed for the polymer 

. and compared with similar data for polyazophenylene prepared by re- 

/ duction of 4,4°-biphenylbis(diazonium chloride) with cuprous salts, 

';The fact that the new polymer prepared in the absence of metal showed 
‘an EPR signal and paramagnetism was regarded as confirming that these 
‘effects are due not to the presence of impurities but to the formation. 
‘during the synthesis of a homolorous polymer fraction of stable bi- 

' -vadicals and charge transfer complexes. The temperature dependence * 
‘of electrical conductivity obeyed an exponential law; of equals 
‘1073 ohm=t-cm=), £ equals 1.01 ev. At 125C, the electrical conduc- 
tivity is 107! ohm-!-cn-!, Orig. art. has: 3 figures and 3 fornulas, 
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